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1. 試料 Name of sample(s) and chemical formula, or compositions including physical form. 

 SrCu2(BO3)2 single crystal 

 

 

  

 

 

 

2. 実験方法及び結果 （実験がうまくいかなかった場合、その理由を記述してください。） 

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 
 We have made the first experiment by using a split-pair coil at BL18 to realize a high resolution-multi peak 
scanning neutron diffraction experiment in very high pulsed-magnetic fields. The final target of this experiment 
is to investigate the magnetization plateaus observed in quasi two-dimensional materials. The sample is the 
Shastry and Sutherland lattice and the realization is found in SrCu2(BO3)2. The compound has a unique 
orthogonal arrangement of dimers in two-dimension. For the frustration between the nearest neighbor and the 
next-nearest neighbor interactions, the effective repulsive interaction acts among triplets. The hopping of triplets 
is strongly suppressed for the orthogonal dimer network. These two special conditions result in the formation of 
plateau state. 
 Figure 1 shows the TOF spectrum at room temperature used in the present experiment.  A series of (a 0 0) 
peak is observed at room temperature and these peaks are used to estimate the intensity of magnetic peaks 
expected at plateau state. 
 Figure 2 shows the cut-view of the split-pair coil used in the present experiment. The magnet is directly cooled 
by liquid nitrogen and there is a free vacuum pass of neutron in the center flange. This special structure enables 
us to satisfy both low background and high resolution in pulsed magnet experiments. 
 Figure 3 shows the magnetic field intensity at the center flange as a function of charging voltage. A 25 T can be 
generated at 4000 V. The energy is about30 kJ. 
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2. 実験方法及び結果（つづき） Experimental method and results (continued) 

 

 

Fig.1 Example of TOF spectrum.  Fig.2 Cut view of split-pair coil. 

 

 
Fig. 3 Charging voltage v.s. center magnetic field 

intensity of a split-pair coil. 

 

 We have made a test experiment by using both a split-pair magnet and a solenoid magnet for comparison. Then 

we have confirmed the improvement of resolution in the split-pair magnet. We have also tested the DAC scheme 

in the event mode. It is found that there is a problem that the data transfer cannot be independent of the number 

of pulsed field generation. Namely, the data is not transferred from the DAC module till the shot number reaches 

to 32 shots. In the present experiment in which shot number is in 10-100 shots, this feature can be a problem. 

The investigation for the improvement of DAC operation is under process for next step of this experiment.  




